Achieving long-duration discharges in ongoing magnetic fusion devices is an essential step towards a future fusion reactor. Integrating all technological elements required for long pulse operation (superconducting magnets, actively cooled plasma facing components, long pulse heating and current drive systems), the Tore Supra tokamak routinely addresses the physics and technology issues related to this endeavour and as such, brings essential information on critical issues for ITER. So far, long discharges with LH (lower hybrid) power ~3MW have been performed in a relatively narrow operating window in terms of line-averaged density , I p~0 .7MA (β p~0 .6, β N~0 .7) with high non-inductive current fraction (~80%). These discharges also exhibit steady electron internal transport barriers (ITB).
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We report here on various issues relevant to the ITER operation, ranging from operational aspects and limitations related to the achievement of long pulses in a fully actively cooled fusion device (e.g. overheating due to fast particle losses), to more fundamental plasma physics topics. The latter include a beneficial influence of IC heating on the MHD stability in these discharges, which has been studied in details. Another interesting observation is the appearance of oscillations of the central temperature with typical periods of the order of one to several seconds, caused by a non-linear interplay between LH deposition, MHD activity and bootstrap current in the presence of an ITB. 
